Abstract The study was conducted to understand the amount of gold in semen of normal and different infertile conditions. Gold was estimated in normal (n38) and pathological conditions (n86) by employing Atomic Absorption Spectrophotometer. Gold level observed in seminal plasma was as follows: in normozoospermia (n38) -17.0 lg% ± 9.63; oligozoospermia (n23) -13.0 lg% ± 0.73; oligoasthenozoospermia (n44) -20.5 lg%5 ± .58 and in azoospermia (n19) 21.5 lg% ± 7.52. Gold level in sediment (spermatozoa) of normal was almost same as observed in its seminal plasma whereas in oligozoospermia and oligoasthenozoospermia the level was low. 
Introduction
Many times clinicians are puzzled as the reason for infertility in their male patients is not known. Clinicians and scientists from basic science together try to find out other possible reasons for male infertility. Details of semen including its constituents were explored to find out the mechanism of maintenance of structure and motility of normal sperm in seminal plasma. Contribution of many organic and inorganic substances is known. Gold was detected in human semen. 8 Reduction in this metal was thought as a probable factor for infertility. 8, 9, 16 In the present study including large number of samples we attempted to establish value of gold in normal semen and in clinical conditions.
Materials and methods
The glassware used in this study underwent thorough cleaning procedure. 16 All donors and patients who submitted semen samples were physically and mentally, healthy. They belonged to the age group of 23-44 years and from the province of Gujarat. Details of sample collection and semen study were similar to an earlier study. 19, 20 Patients with azoospermia included in this study were not due to any obstruction in the tract. History revealed none of them was on any medicine containing gold. While collecting sample they were not wearing any gold ornament. During the study period investigators did not wear any gold ornament. After thorough evaluation 21 of each sample they were grouped according to its count and motility. 12 Otherwise, no attempts were made to find out the cause of infertility. Samples belonging to same group were added together in separate, labeled glass flasks. Semen from each flask was taken and seminal plasma was separated by centrifugation (2000 rpm Â 10 mts); to separate the sediment of spermatozoa. 4 Seminal plasma and pellet from each group were analyzed for gold. Estimation was done by employing Atomic Absorption Spectrophotometer (AAS) (model Perkin Elmer A 373) available at Forensic Science Laboratory of Government of Gujarat at Ahmedabad. As source of flame a mixture of acetylene gas and air was used. A gold cathode lamp was in place. The wavelength was kept at 242.8 nm and slit opening was arranged at 0.7 nm. Each sample was fed for 10 s time and constantly obtained digital value was taken as the result. Preprocessing, of samples for AAS was done by wet oxidation method. 10 Sensitivity of the instrument while doing estimation of an element was taken care. Reports showed, gold was not detected in semen by Direct Couple Plasma Emission Spectroscopy. 13 Though by employing Neutron Activation Analysis, 8 Mass Emission Spectroscopy 11 or by Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-AES) 5 gold was not detected in all samples. AAS is the most suitable method for estimating gold in semen. 3, 16 
Results
On the basis of semen evaluation report samples were grouped into normozoospermia (n38), oligozoospermia (n23), oligoasthenozoospermia (n44) and azoospermia (n19) ( Table 1 ). The level of gold in seminal plasma and pellet of sperm are shown in Table 1 .
Discussion
Search for unknown causes of male infertility continues. Examination of male genital secretion also revealed major functions of gonads and adnexal glands. Measurement of different substances present in semen is introduced to assess functioning of prostate gland or seminal vesicle. Calcium and magnesium are the best examples. 1, 18 Zinc is rich in semen and is mainly contributed by prostate gland. 1, 2, 9 Gold is discovered in human semen in 1981. 8 It is present inside and outside spermatozoa. 14, 15, 17 Source of gold is identified as caput epididymis. 11 Studies employing Electron Microscope (Energy Dispersive X-ray analysis) and X-ray Diffraction Analysis, revealed presence of gold throughout the length of genital system (except at the level of seminal vesicle, by X-ray diffraction study).
14,17 A prominent observation is gold existed in a trimetal complex form with zinc and copper. 14 It is present in normal seminal plasma and spermatozoa, 3, 16 which is less or nil in few samples where sperm motility was below normal, 8, 11, 16 probably indicating the necessity of gold for motility, though no statistical difference is seen between normal and clinical conditions. 16 The present study is carried out to establish the level of gold in seminal plasma and spermatozoa in normal and clinical conditions. In this detailed study 124 semen samples are included giving coverage to our population (of Gujarat Province) as well as those visit infertility clinics. In our earlier studies limited number of patients' individual sample was analyzed for gold. 8, 16 In the present study repeated analysis is done in collected sample of each group and its mean value for gold is presented (Table 1) . Gold is present in all semen samples studied. The presence of gold in seminal plasma of azoospermic samples proves gold present in seminal plasma is the contribution of testes and adnexal glands. 14, 17 The entry of gold inside the cell may be during the process of spermatogenesis, its journey through the tract or both.
Gold may be one of several elements contributing a favorable medium for sperm motility and its survival. No significant difference is observed in the level of gold in semen among people who stayed in different places where gold content of soil is high or much less. 7 Male fertility rate is high in gold mine area when compared to the control area away from mine. However level of gold in semen sample is less in area surrounding gold mine when compared to that of control. 5 In the present study it is seen the level of gold in spermatozoa depends on its number present in pellet (Table 1 ). In oligozoospermia and oligoasthenozoospermia, where sperm count is less, the amount of gold is less than that of normal ( Table 1) . The presence of gold in sperm pellet is directly related to its number in it. The more the sperm in pellet, the more the amount of gold in it. This may be show entry of gold into sperm cell during spermatogenesis. Reduction in source of gold in testis may be one of the responsible factors for the less number of sperms. After understanding the role of gold in spermatogenesis, its entry into cell, metabolism or in motility is known, gold may be supplemented for the treatment in male infertility as being done in case of zinc. In Ayurveda, an established old system of Medical Practice, a preparation of gold -''Suvarna Bhasma (Gold ash) (SB)" -is prescribed to male in some cases of infertility. In one of our studies we observed SB improved sperm count and motility in normal adults and in many cases of infertile partners. 15 Adding SB to semen increased the motility of spermatozoa (Unpublished data). Gold content in SB is seen in the range of 58-64%. 6 In conclusion the study showed gold is present in seminal plasma and spermatozoa of normal as well as oligozoospermia and oligoasthenozoospermia. In spermatozoa pellets of nor- mal, gold level is almost similar to that of seminal plasma, whereas in clinical conditions gold is less. Gold present in pellet depended on the number of total sperm in it. In azoospermia gold level is equivalent to that of normal indicating the metal in seminal plasma is a contribution of adnexal glands.
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